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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In a waveguide mold dielectric filter which comes to carry a dielectric block of a rectangular parallelepiped 
equipped with two or more resonant elements which use a resonant element of both ends as an I/O stage in a wiring 
substrate a dielectric block It has a ground electrode which consists of a film, the same surface of an I/O stage — an 
island-like conductor - insulating separation is carried out with an I/O electrode on the surface in which an I/O 
electrode by film and an I/O electrode were formed - having the remainder of the surface -- almost - the whole 
surface — a wrap — a conductor — a film and other surfaces « almost — the whole surface — a wrap - a conductor — a 
conductor formed in a location where the dielectric block counters an I/O electrode of a dielectric block in the shape of 
an island - a film and its conductor - a conductor of a through hole connected to a film a conductor formed so that it 
might connect through a film and might be pulled out by end face of an opposed face - with a circuit pattern which 
consists of a film It is carried in the 1st substrate equipped with a ground pattern which insulating separation was carried 
out with a circuit pattern, and was formed in the perimeter of a circuit pattern. The 1st substrate A waveguide mold 
dielectric filter characterized by what was carried in the 2nd substrate which equipped with a conductor pattern for a 
shield the whole surface of the surface which counters a plane of composition with the 1st substrate at least. 
[Claim 2] it formed in the 1st circuit pattern of a substrate and 2nd substrate — pulling out — business — a conductor 
pattern -- connecting - an object for the drawers of the 2nd substrate -- a waveguide mold dielectric filter according to 
claim 1 which pulls out a conductor to an end face and is used as a terminal. 

[Claim 3] a conductor of many through holes where between conductor patterns for a shield of the 2nd substrate was 
formed in a substrate between ground patterns of the 1st substrate, respectively - a waveguide mold dielectric filter 
according to claim 1 connected by film. 

[Claim 4] A waveguide mold dielectric filter according to claim 1 arranged so that two or more through holes which a 
circuit pattern and a ground pattern are formed in both sides of the 1st substrate, and connect circuit patterns and ground 
patterns may maintain the symmetric property of electromagnetic-field distribution inside a substrate. 
[Claim 5] A waveguide mold dielectric filter according to claim 1 arranged so that two or more through holes which a 
circuit pattern and a ground pattern are formed in both sides of the 1st substrate, and connect ground patterns, and a 
through hole of a circuit pattern which connects circuit patterns, and a concentric circle form may maintain the 
symmetric property of electromagnetic-field distribution inside a substrate. 

[Claim 6] A waveguide mold dielectric filter according to claim 1 formed so that width of face of a location linked to a 
portion which counters an I/O electrode of a circuit pattern pulled out to an end face of a substrate might narrow and 
might lessen the asymmetry of electromagnetic-field distribution inside a substrate. 



[Translation done.] 



http://ww4.ipdljpo.go.jp/cgi-b^ 2/9/2004 



Page 1 of 4 



* NOTICES * 

Japan Patent Office is not responsibl for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the dielectric filter used in a high frequency 

band, and relates to the input-output structure especially. 

[0002] 

[Description of the Prior Art] By the advance of mobile communication technology etc., the frequency band of the 
electric wave used for a communication link also spreads out in the high region, the GHz band has become common 
from the MHz band, and the frequency exceeding 10GHz is also beginning to be used. Naturally the filter used for such 
communication equipment also needs to correspond to RF-ization, and the waveguide filter and the dielectric filter are 
put in practical use. 

[0003] With the waveguide filter and dielectric filter which are used until now, from the constraint on structure, a 
miniaturization is difficult and the demand of the filter which can be miniaturized is increasing in the RF field 10GHz or 
more, the conductor which serves as a ground electrode on the surface of the dielectric of a rectangular parallelepiped as 
one - the conductor used as a film and an I/O electrode - a film is formed and the waveguide mold dielectric filter 
which unified two or more resonators is proposed. These waveguide mold dielectric filters are indicated by JP,1 1- 
195906,A, JP,1 1-195907,A, etc. 

[0004] While the above-mentioned waveguide mold dielectric filter is small and being able to use for the frequency to 
about 30GHz, as compared with the conventional waveguide filter etc., it is easy structure, and manufacture also has the 
advantage which can realize an easy and cheap filter. 
[0005] 

[Problem(s) to be Solved by the Invention] However, since an I/O electrode separates from an end face on the same 
surface and it is located in the center section of the resonant element, there is a problem that mounting is difficult on 
structure. Moreover, since the portion which a dielectric exposes exists, when it RF-izes, electromagnetic field tend to 
leak from this portion, loss becomes very large, and utilization becomes difficult. Moreover, only by performing 
impedance matching with a circumference circuit at the time of mounting, in order not to restrict operating normally but 
to make it operate normally on all frequency, the connection and the mounting method of having taken into 
consideration surrounding electromagnetic-field distribution of the interior of a filter element or a terminal area are 
needed, and a miniaturization and surface mount-ization become difficult. 

[0006] Therefore, in order to put this waveguide mold dielectric filter in practical use, adjustment of electromagnetic- 
field distribution with a circumference circuit serves as an unescapable technical problem with strengthening of easy- 
izing of mounting, and a shield. This invention solves these technical problems. 
[0007] 

[Means for Solving the Problem] This invention solves the above-mentioned technical problem by combining a wiring 
substrate and a shield substrate with a waveguide mold dielectric filter. 

[0008] In a waveguide mold dielectric filter which comes to carry a dielectric block of a rectangular parallelepiped 
equipped with two or more resonant elements which use a resonant element of both ends as an I/O stage in a wiring 
substrate namely, a dielectric block It has a ground electrode which consists of a film, the same surface of an I/O stage - 
- an island-like conductor — insulating separation is carried out with an I/O electrode on the surface in which an I/O 
electrode by film and an I/O electrode were formed - having - the remainder of the surface - almost - the whole 
surface - a wrap - a conductor - a film and other surfaces - almost - the whole surface - a wrap - a conductor - a 
conductor formed in a location where the dielectric block counters an I/O electrode of a dielectric block in the shape of 
an island - a film and its conductor - a conductor of a through hole connected to a film - a conductor formed so that it 
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might connect through a film and might be pulled out by end face of an opposed face - with a circuit pattern which 
consists of a film It is carried in the 1st substrate equipped with a ground pattern which insulating separation was carried 
out with a circuit pattern, and was formed in the perimeter of a circuit pattern. The 1st substrate It has the feature to have 
been carried in the 2nd substrate which equipped with a conductor pattern for a shield the whole surface of the surface 
which counters a plane of composition with the 1st substrate at least. 
[0009] 

[Embodiment of the Invention] The waveguide mold dielectric filter by this invention consists of the following 
component, the conductor which shields the equipped with ground pattern connected to dielectric block [ which is the 
main part of the waveguide mold dielectric filter equipped with the I/O electrode and the ground electrode ], conductor 
pattern [ which is connected to an I/O electrode ], and ground electrode double-sided wiring substrate, and I/O electrode 
side of a dielectric block — the wiring substrate equipped with the film - it comes out. 
[0010] 

[Example] Hereafter, the example of this invention is explained with reference to a drawing. 

[001 1] Drawing 4 shows the 1st example of this invention from drawing 1 , and, for drawing 1 , the perspective diagram 
after an assembly and drawing 2 are [ the (A) plan of the 1 st substrate, the (B) bottom plan view and drawing 4 of the 
bottom plan view of a dielectric block and drawing 3 ] the plans of the 2nd substrate. 

[0012] As shown in drawing 1 , the dielectric block 10 is carried in the 1st substrate 20, and the 1st substrate 20 is 
further carried in the 2nd substrate 30. the conductor with which these are formed in the surface ~ it pastes up by 
soldering a film - having - a predetermined conductor - the film has flowed. 

[0013] Hie dielectric block 10 consists of a long and slender ceramic dielectric of a rectangular parallelepiped, thickness 
is 1.5mm in 15.6x4.9mm, and the dielectric constant uses the material of 21. It cuts deeply from the side in the middle, 
14 is formed, and association between resonators is adjusted so that four resonators may be constituted in inside. The 
resonator of the middle [ resonator / of both ends ] in 4.0x4.9mm is set to 2.7x4.9mm, and the cut 14 is made into a 
depth of 1 .5mm by 0.7mm width of face. 

[0014] the field which has formed the I/O electrode 16 in the resonant element of the both ends of the dielectric block 
10, and the dielectric 12 exposed to the perimeter as shown in drawing 2 - forming — the whole outside surface -- a 
conductor - the ground electrode 18 is formed with the film. Thus, insulating separation of the I/O electrode 16 and the 
ground electrode 18 is carried out, and the ground electrode 18 is formed also all over other surfaces. The gap of 0.5mm 
is given in this example, setting the diameter of the I/O electrode 16 to 2.4mm, and using the bore of the ground 
electrode 18 as 3.4mm. 

[0015] The 1st substrate 20 in which a dielectric block is carried is a double-sided wiring substrate, as shown in drawing 
3 . The I/O electrode and the conductor pattern 26 which counters are formed in the field (A) in which a dielectric block 
is carried, as for the perimeter, a gap is placed and the conductor pattern 28 for a ground is formed. The diameter of a 
conductor pattern 26 is set to the 2.4 samemm as an I/O electrode, and the bore of the conductor pattern 28 for a ground 
is set to 2.5mm. 

[0016] a conductor pattern 26 - the conductor of the wall surface of a through hole 25 - a film connects with the 
conductor pattern 27 on the back. It pulls out to a conductor pattern 27 and the conductor pattern of business is 
connected. It is extended toward the end face of a substrate. In addition, the conductor pattern 29 for a ground is formed 
like the surface. The configuration and size of a conductor pattern are the same except for the portion in which the 
conductor pattern for drawers exists. 

[0017] the portion which the 2nd substrate 30 counters with the conductor pattern 27 of the 1st substrate — a conductor - 
- a film is not formed but other portions are covered with the conductor pattern 38. In addition, a conductor pattern 37 is 
formed in the location which counters the drawer section of a conductor pattern 27, and it is made for the conductor 
pattern 27 to have connected in this example at the conductor pattern 37 at the time of loading. In addition, although not 
illustrated, the conductor pattern is formed also in the rear face of the 2nd substrate 30 on the whole surface, and it is 
used for a shield. 

[0018] the portion by which a ground electrode is formed in the 1st substrate 20 and 2nd substrate 30 although not 
shown in drawing — the through hole of many minor diameters — forming ~ the wall surface of this through hole ~ a 
conductor - a film - forming - the conductor on the rear face of a table - it is good to make it flow through a film. 
[0019] Thus, the 1st substrate achieves the function of the wiring substrate of I/O, and achieves the function of a shield 
with the 1st substrate and 2nd substrate. As long as it is such a substrate that has a function, the substrate used for this 
invention may adopt other configurations and structure. 

[0020] Drawin g 8 shows property drawing of the filter by the above-mentioned example, has the passband of a 
broadband with a 12GHz band, and, moreover, is presenting about 20dB return loss in the band. Although loss was too 
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large and did not bear practical use with the conventional structure, according to this invention, it is shown that a good 
filter shape is obtained. 

[0021] Other examples of this invention which changed the structure of the 1st substrate shown in drawing 3 are 
explained. (A) drawing 5 indicates other structures of the 1st substrate to be is a plan, and (B) is a bottom plan view. 
Although not illustrated, like the example shown in drawing 1 , a dielectric block will be carried in the 1st substrate 40, 
and the 1st substrate 40 will be further carried in the 2nd substrate, the conductor currently formed in those surfaces — it 
pastes up by soldering a film ~ having — a predetermined conductor — films have flowed. 

[0022] The 1st substrate 40 in which a dielectric block is carried is a double-sided wiring substrate, as shown in drawing 
5 . The I/O electrode and the conductor pattern 46 which counters are formed in the field (A) in which a dielectric block 
is carried, as for the perimeter, a gap is placed and the conductor pattern 48 for a ground is formed. 
[0023] a conductor pattern 46 - the conductor of the wall surface of a through hole 45 a film connects with the 
conductor pattern 47 on the back. It pulls out to a conductor pattern 47, the conductor pattern 43 of business is 
connected, and it is extended toward the end face of a substrate. In addition, the conductor pattern 148 for a ground is 
formed like the surface. 

[0024] The through hole 41 prepared into the conductor pattern 48 for a ground is arranged around a conductor pattern 
47, and two or more through holes 45 are formed also like a conductor pattern 47. By this, electromagnetic-field 
distribution of the substrate 40 interior becomes close to an axial symmetry form like the interior of a coaxial 
transmission line. For this reason, the continuity of the electromagnetic-field distribution in I/O electrode 16 periphery 
of the dielectric block 10 connected to the upper surface of a substrate 40 becomes high, and excitation of the 
unnecessary mode of propagation is oppressed by that operation. Moreover, the parasitism inductance resulting from a 
through hole 45 decreases by connecting two or more through holes 45 to juxtaposition. Consequently, the frequency 
characteristic of the filter represented with the magnitude of attenuation in the insertion loss, the display flatness, the 
reflection loss, and the rejection band region in a pass band of a filter is improvable. It can prevent spoiling the damping 
property in the inhibition zone which can oppress unnecessary association between input/output terminals and the 
dielectric block originally has by the through hole 49 established in the conductor pattern 48 for a ground near the center 
of a substrate 40. 

[0025] (A) drawing 6 indicates other structures of the substrate of 1 to be is a plan, and (B) is a bottom plan view. 
Although not illustrated, like the example shown in drawing 1 , a dielectric block will be carried in the 1st substrate 50, 
and the 1st substrate 50 will be further carried in the 2nd substrate, the conductor currently formed in those surfaces - it 
pastes up by soldering a film — having - a predetermined conductor — films have flowed. 

[0026] The 1st substrate 50 in which a dielectric block is carried is a double-sided wiring substrate, as it **6**(ed) . The 
I/O electrode and the conductor pattern 56 which counters are formed in the field (A) in which a dielectric block is 
carried, the perimeter placed the gap and the conductor pattern 58 for a ground has accomplished it. 
[0027] a conductor pattern 56 - the conductor of the wall surface of a through hole 55 - a film connects with the 
conductor pattern 57 on the back. It pulls out to a conductor pattern 57, the conductor pattern 53 of business is 
connected, and it is extended toward the end face of a substrate. In addition, the conductor pattern 158 for a ground is 
formed like the surface. 

[0028] The through hole 51 prepared into the conductor pattern 58 for a ground is arranged around a conductor pattern 
57, and a through hole 55 is established in the center of a conductor pattern 57. It lets [ whether it is comparable as a 
conductor pattern 57, and ] the diameter of this through hole 55 be a thing small about 5%. By this, electromagnetic- 
field distribution of the substrate 50 interior becomes close to an axial symmetry form like the interior of a coaxial 
transmission line. For this reason, the continuity of the electromagnetic-field distribution in I/O electrode 16 periphery 
of the dielectric block 10 connected to the upper surface of a substrate 50 becomes high, and excitation of the 
unnecessary mode of propagation is oppressed by that operation. Moreover, by connecting the through hole 55 where a 
diameter is extremely large, it originates in a through hole 55 and parasitism inductance reduction is carried out. 
Consequently, the frequency characteristic of the filter represented with the magnitude of attenuation in the insertion 
loss, the display flatness, the reflection loss, and the rejection band region in a pass band of a filter is improvable. It can 
prevent spoiling the damping property in the inhibition zone which can oppress unnecessary association between 
input/output terminals and the dielectric block originally has by the through hole 59 established in the conductor pattern 
58 for a ground near the center of a substrate 50. 

[0029] The example which changed the connection of the conductor pattern for drawers is shown in drawing 7 . (b) 
changes [ a / of drawing 7 / (a) ] a configuration in the shape of a step in the shape of a taper. As mentioned above, a 
dielectric block can connect by maintaining the symmetric property of electromagnetic-field distribution in the 
periphery of the I/O electrode of a dielectric block, without spoiling the filter shape which it originally has. As one of 
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the methods which realizes this operation, width of face of the conductor pattern for drawers is narrowed near a 
connection, and turbulence of symmetric property is suppressed to the minimum. 

[0030] In drawing 7 (A), the conductor pattern 63 and conductor pattern 67 for drawers are connected with the taper- 
like pattern 62. By making width of face of a connection with a conductor pattern 67 into the minimum, there is an 
effect which maintains the symmetric property of electromagnetic-field distribution produced around a conductor 
pattern 67. In drawin g 7 (B), the conductor pattern 73 and conductor pattern 77 for drawers are connected with the step- 
like pattern 72. By making width of face of a connection with a conductor pattern 77 into the minimum, there is an 
effect which maintains the symmetric property of electromagnetic-field distribution produced around a conductor 
pattern 77. In addition, in these examples, the through hole formed in a conductor pattern or a ground pattern is omitted. 
[0031] 

[Effect of the Invention] Since according to this invention association of I/O is obtained certainly and the effect of a 
shield can moreover also be certainly acquired by using two wiring substrates, a filter shape can be raised sharply. 
Moreover, since it is realizable only by adding a thin substrate, small and a thin advantage are not spoiled. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not r sponsible for any 
damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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